In a recent paper, Mindlin [1] has obtained the displacement equilibrium equations for linear elastic medium in which the stresses are functions of the strains and the first and second strain gradients. It is the purpose of this note to establish the completeness of a displacement potential, for solutions of these equations, which is an extension of the well known Somigliana-Galerkin representation in classical elasticity. The potential itself satisfies a twelfth order partial differential equation. It may be resolved into a sum of six functions, each satisfying a lower order equation. In addition, a potential is given which may be used to generate solutions of higher order field equations.
Introduction.
In a recent paper, Mindlin [1] has obtained the displacement equilibrium equations for linear elastic medium in which the stresses are functions of the strains and the first and second strain gradients. It is the purpose of this note to establish the completeness of a displacement potential, for solutions of these equations, which is an extension of the well known Somigliana-Galerkin representation in classical elasticity. The potential itself satisfies a twelfth order partial differential equation. It may be resolved into a sum of six functions, each satisfying a lower order equation. In addition, a potential is given which may be used to generate solutions of higher order field equations. In the event that lt = l2 = h = 0, l4 ^ 0 the field equations reduce to the equations of couple-stress elasticity [2] , furthermore the stress function representation given here reduces to that given in [3] .
3. Extension to higher order equations. One might conjecture that if the constitutive relations are assumed to include third and higher strain gradients, the resulting equilibrium equations would be:
An argument in favor of such an extrapolation could be based on the fact that the equations should be invariant under coordinate transformations and since V X V X u = VV-u -V2u (3.2) it follows that by proper choice of in the operators of (3.1) any set of even order field equations could be cast in the form stated. For such a set of equations, a general solution similar to (2.3) is: and solving the resulting set of 2n + 1 linear equations. Proof of completeness and resolution of g into component functions is accomplished in exactly the same way as in the previous section.
